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FIG. 2
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FIG. 6
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FIG. 9
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METHOD FOR DETERMINING PRIORITIES
OF SERVICES AND WIRELESS EQUIPMENT
THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s the National Stage filing under 335

U.S.C. 371 of International Application No. PCT/KR2014/
010274, filed on Oct. 30, 2014, which claims the benefit of
U.S. Provisional Application No. 61/899,885, filed on Nov.
5, 2013, the contents of which are all hereby incorporated by
reference herein 1n their entirety.

FIELD OF THE INVENTION

The present invention relates to wireless communication,
and more specifically, to a method for determining priorities
of services and a wireless equipment thereof.

RELATED ART

Universal mobile telecommunications system (UMTS) 1s
a 3rd generation (3G) asynchronous mobile communication
system operating 1n wideband code division multiple access
(WCDMA) based on European systems, global system for
mobile communications (GSM) and general packet radio
services (GPRS). A long-term evolution (LTE) of UMTS 1s
under discussion by the 3rd generation partnership project
(3GPP) that standardized UMTS.

The 3GPP LTE 1s a technology for enabling high-speed
packet communications. Many schemes have been proposed
tor the LTE objective including those that aim to reduce user
and provider costs, improve service quality, and expand and
improve coverage and system capacity. The 3GPP L1E
requires reduced cost per bit, increased service availability,
flexible use of a frequency band, a simple structure, an open
interface, and adequate power consumption of a terminal as
an upper-level requirement.

The 3GPP LTE can provide a multimedia broadcast
multicast service (MBMS) service. The MBMS 1s a service
which simultaneously transmits data packets to multiple
users. If a specific level of users exist in the same cell, the
respective users can be allowed to share necessary resources
so that the plurality of users can receive the same multimedia
data, thereby increasing resource efliciency. In addition, a
multimedia service can be used with a low cost from the
perspective ol users.

Recently, the group communication service has been
researched. The group communication service 1s intended to
provide a fast and eflicient mechanism to distribute the same
content to multiple users 1n a controlled manner. The group
communication service may be delivered via a bearer of the
MBMS or a unicast bearer.

However, there 1s no way to prioritize the group commu-
nication service over a general MBMS or a general unicast
service.

SUMMARY OF THE INVENTION

Therefore, an object of the present mmvention 1s to solve
the above-explained problem.

To achieve these and other advantages and 1n accordance
with the purpose of the present invention, as embodied and
broadly described herein, there 1s provided a method for
determining priorities of services. The method may be
performed by a user equipment (UE) and comprise: deter-
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mining, by the UE, whether to prioritize a group commu-
nication (GC) service over a non-GC service, wherein the
GC service 1s received through a multimedia broadcast
multicast service (MBMS) bearer or through a unicast
bearer; and transmitting, from the UE and to a network, an
uplink message including an indicator for indicating that the
GC service 1s prioritized over the non-GS service.

The method may further comprise: determining, by the
UE, whether to prioritize the non-GC service through the
MBMS bearer over the non-GC service through the unicast
bearer. The uplink message may further includes a MBMS
interest indication message including a MBMS priority
indicating whether to prioritize the MBMS bearer over the
unicast bearer. The UE and the network may consider that
the MBMS prionty included 1in the MBMS 1nterest indica-
tion message 1s related to the non-GC service.

The indicator may further indicate that the GC service
through the MBMS bearer 1s prioritized over the non-GC
service through the MBMS bearer.

The indicator may further indicate that the GC service
through the MBMS bearer 1s prionitized over the non-GC
service through the unicast bearer.

Also, to achieve these and other advantages and 1n accor-
dance with the purpose of the present invention, as embod-
ied and broadly described herein, there 1s provided a wire-
less equipment for determining priorities ol services. The
wireless equipment may comprise: a processor configured to
determine whether to prioritize a group communication
(GC) service over a non-GC service, wherein the GC service
1s recerved through a multimedia broadcast multicast service
(MBMS) bearer or through a unicast bearer; and a trans-
ceiver controlled by the processor and configured to trans-
mit, to a network, an uplink message including an indicator
for indicating that the GC service 1s prioritized over the
non-GS service.

According to the present disclosure, the above-explained
problem may be solved.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a wireless communication system to which
the present invention 1s applied.

FIG. 2 shows a block diagram of architecture of a typical
E-UTRAN and a typical EPC.

FIG. 3 1s a diagram showing a radio protocol architecture
for a user plane.

FIG. 4 1s a diagram showing a radio protocol architecture
for a control plane.

FIG. 5 shows MBMS definitions.

FIG. 6 shows an enhanced MBSM (.
architecture.

FIG. 7 shows exemplary signal tlows for delivering
system 1nformation relating to MBMS.

FIG. 8 shows overall of high level architecture view for
GCSE_LTE.

FIG. 9 shows one exemplary method according to the
present disclosure.

FIG. 10 1s a block diagram showing a wireless commu-
nication system to implement an embodiment of the present
invention.

(L]

-MBMS) logical

DESCRIPTION OF EXEMPLARY
EMBODIMENTS

Retference will now be made 1n detail to the preferred
embodiments of the present mvention, examples of which
are 1llustrated 1n the accompanying drawings. It will also be
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apparent to those skilled 1n the art that various modifications
and variations can be made in the present invention without
departing from the spirit or scope of the imnvention. Thus, 1t
1s 1ntended that the present mvention cover modifications
and variations of this invention provided they come within
the scope of the appended claims and their equivalents.

Description will now be given 1n detail of a drain device
and a refrigerator having the same according to an embodi-
ment, with reference to the accompanying drawings.

The present invention will be described on the basis of a
universal mobile telecommumnication system (UMTS) and an
evolved packet core (EPC). However, the present invention
1s not limited to such communication systems, and 1t may be
also applicable to all kinds of communication systems and
methods to which the technical spirit of the present inven-
tion 1s applied.

It should be noted that technological terms used herein are
merely used to describe a specific embodiment, but not to
limit the present invention. Also, unless particularly defined
otherwise, technological terms used herein should be con-
strued as a meaning that 1s generally understood by those
having ordinary skill in the art to which the nvention
pertains, and should not be construed too broadly or too
narrowly. Furthermore, 11 technological terms used herein
are wrong terms unable to correctly express the spirit of the
invention, then they should be replaced by technological
terms that are properly understood by those skilled in the art.
In addition, general terms used 1n this mvention should be
construed based on the definition of dictionary, or the
context, and should not be construed too broadly or too
narrowly.

Incidentally, unless clearly used otherwise, expressions in
the singular number mclude a plural meaning. In this appli-
cation, the terms “comprising” and “including” should not
be construed to necessarily include all of the elements or
steps disclosed herein, and should be construed not to
include some of the elements or steps thereot, or should be
construed to further include additional elements or steps.

The terms used herein including an ordinal number such
as first, second, etc. can be used to describe various ele-
ments, but the elements should not be limited by those terms.
The terms are used merely to distinguish an element from
the other element. For example, a first element may be
named to a second element, and similarly, a second element

may be named to a first element.

In case where an element 1s “connected” or “linked” to the
other element, 1t may be directly connected or linked to the
other element, but another element may be existed therebe-
tween. On the contrary, 1n case where an element 1s “directly
connected” or “directly linked” to another element, 1t should
be understood that any other element 1s not existed therebe-
tween.

Hereinatter, preferred embodiments of the present inven-
tion will be described in detail with reference to the accom-
panying drawings, and the same or similar elements are
designated with the same numeral references regardless of
the numerals 1n the drawings and their redundant description
will be omitted. In describing the present invention, more-
over, the detailed description will be omitted when a specific
description for publicly known technologies to which the
invention pertains 1s judged to obscure the gist of the present
invention. Also, 1t should be noted that the accompanying
drawings are merely 1llustrated to easily explain the spirit of
the invention, and therefore, they should not be construed to
limit the spirit of the mvention by the accompanying draw-
ings. The spirit of the invention should be construed as being
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extended even to all changes, equivalents, and substitutes
other than the accompanying drawings.

There 1s an exemplary UE (User Equipment) 1n accom-
panying drawings, however the UE may be referred to as
terms such as a terminal, a mobile equipment (ME), a mobile
station (MS), a user terminal (UT), a subscriber station (SS),
a wireless device (WD), a handheld device (HD), an access
terminal (AT), and etc. And, the UE may be implemented as
a portable device such as a notebook, a mobile phone, a
PDA, a smart phone, a multimedia device, etc, or as an
unportable device such as a PC or a vehicle-mounted device.

FIG. 1 shows a wireless communication system to which
the present mvention 1s applied.

The wireless communication system may also be referred

to as an evolved-UMTS terrestrial radio access network
(E-UTRAN) or a long term evolution (LTE)LTE-A system.

The E-UTRAN i1ncludes at least one eNodeB (eNB), 1.e.,
base station (BS) 20 which provides a control plane and a
user plane to a user equipment (UE) 10. The UE 10 may be
fixed or mobile, and may be referred to as another termi-
nology, such as a mobile station (MS), a user terminal (UT),
a subscriber station (SS), a mobile terminal (MT), a wireless
device, etc. The BS 20 1s generally a fixed station that
communicates with the UE 10 and may be referred to as
another terminology, such as an evolved node-B (eNodeB),
a base transceiver system (BTS), an access point, etc.

The BSs 20 are interconnected by means of an X2
interface. The BSs 20 are also connected by means of an S1
interface to an evolved packet core (EPC) 30, more specifi-
cally, to a mobility management entity (MME) through
S1-MME and to a serving gateway (S-GW) through S1-U.

The EPC 30 includes an MME, an S-GW, and a packet
data network-gateway (P-GW). The MME has access infor-
mation of the UE or capability information of the UE, and
such mnformation i1s generally used for mobility management
of the UE. The S-GW 1s a gateway having an E-UTRAN as
an end point. The P-GW 1s a gateway having a PDN as an
end point.

Interfaces for transmitting user traflic or control traflic
may be used. The UE 10 and the eNB 20 are connected by
means of a Uu interface. The eNBs 20 are interconnected by
means of an X2 interface. Neighboring eNBs may have a
meshed network structure that has the X2 interface. The
¢NBs 20 are connected to the EPC by means of an S1
interface. The eNBs 20 are connected to the MME by means
of an S1-MME 1nterface, and are connected to the S-GW by
means ol S1-U interface. The S1 interface supports a many-
to-many relation between the eNB 20 and the MME/S-GW.

FIG. 2 shows a block diagram of architecture of a typical
E-UTRAN and a typical EPC.

Referring to FIG. 2, the eNB 20 may perform functions of
selection for gateway 30, routing toward the gateway 30
during a radio resource control (RRC) activation, scheduling
and transmitting of paging messages, scheduling and trans-
mitting of broadcast channel (BCH) information, dynamic
allocation of resources to the UEs 10 1n both UL and DL,
configuration and provisioning of eNB measurements, radio
bearer control, radio admission control (RAC), and connec-
tion mobility control in LTE_ACTIVE state. In the EPC, and
as noted above, gateway 30 may perform functions of
paging origination, UTE IDLE state management, ciphering
of the user plane, SAE bearer control, and ciphering and
integrity protection of NAS signaling.

Layers of a radio interface protocol between the UE and
the network can be classified into a first layer (IL1), a second
layer (IL.2), and a third layer (LL3) based on the lower three
layers of the open system interconnection (OSI) model that
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1s well-known 1n the communication system. Among them,
a physical (PHY) layer belonging to the first layer provides

an information transier service by using a physical channel,
and a radio resource control (RRC) layer belonging to the
third layer serves to control a radio resource between the UE
and the network. For this, the RRC layer exchanges an RRC
message between the UE and the BS.

FIG. 3 1s a diagram showing a radio protocol architecture
for a user plane. FIG. 4 1s a diagram showing a radio
protocol architecture for a control plane.

The user plane 1s a protocol stack for user data transmis-
sion. The control plane 1s a protocol stack for control signal
transmission.

Referring to FIGS. 3 and 4, a PHY layer provides an upper
layer with an information transfer service through a physical
channel. The PHY layer 1s connected to a medium access
control (MAC) layer which 1s an upper layer of the PHY
layer through a transport channel. Data 1s transferred
between the MAC layer and the PHY layer through the
transport channel. The transport channel 1s classified accord-
ing to how and with what characteristics data 1s transferred
through a radio interface.

Between different PHY layers, 1.e., a PHY layer of a
transmitter and a PHY layer of a recerver, data 1s transferred
through the physical channel. The physical channel may be
modulated using an orthogonal frequency division multi-
plexing (OFDM) scheme, and may utilize time and fre-
quency as a radio resource.

Functions of the MAC layer include mapping between a
logical channel and a transport channel and multiplexing/
de-multiplexing on a transport block provided to a physical
channel over a transport channel of a MAC service data unit
(SDU) belonging to the logical channel. The MAC layer
provides a service to a radio link control (RLC) layer
through the logical channel.

Functions of the RLC layer include RLC SDU concat-
enation, segmentation, and reassembly. To ensure a variety
of quality of service (QoS) required by a radio bearer (RB),
the RLC layer provides three operation modes, 1.e., a trans-
parent mode (TM), an unacknowledged mode (UM), and an
acknowledged mode (AM). The AM RLC provides error
correction by using an automatic repeat request (ARQ).

Functions of a packet data convergence protocol (PDCP)
layer 1n the user plane include user data delivery, header
compression, and ciphering. Functions of a PDCP layer 1n
the control plane include control-plane data delivery and
ciphering/integrity protection.

A radio resource control (RRC) layer 1s defined only 1n the
control plane. The RRC layer serves to control the logical
channel, the transport channel, and the physical channel 1n
association with configuration, reconfiguration and release
of radio bearers (RBs). An RB 1s a logical path provided by
the first layer (1.e., the PHY layer) and the second layer (1.e.,
the MAC layer, the RLC laver, and the PDCP layer) for data
delivery between the UE and the network.

The setup of the RB implies a process for specitying a
radio protocol layer and channel properties to provide a
particular service and for determining respective detailed
parameters and operations. The RB can be classified 1nto
two types, 1.e., a signaling RB (SRB) and a data RB (DRB).
The SRB 15 used as a path for transmitting an RRC message
in the control plane. The DRB 1s used as a path for
transmitting user data in the user plane.

When an RRC connection 1s established between an RRC
layer of the UE and an RRC layer of the network, the UE 1s
in an RRC connected state (also may be referred as an RRC
connected mode), and otherwise the UE 1s 1n an RRC 1dle
state (also may be referred as an RRC 1dle mode).

Data 1s transmitted from the network to the UE through a
downlink transport channel. Examples of the downlink
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transport channel include a broadcast channel (BCH) for
transmitting system information and a downlink-shared
channel (SCH) for transmitting user traflic or control mes-
sages. The user tratlic of downlink multicast or broadcast
services or the control messages can be transmitted on the
downlink-SCH or an additional downlink multicast channel
(MCH). Data 1s transmitted from the UE to the network
through an uplink transport channel. Examples of the uplink
transport channel include a random access channel (RACH)
for transmitting an initial control message and an uplink
SCH {for transmitting user traflic or control messages.
Examples of logical channels belonging to a higher chan-
nel of the transport channel and mapped onto the transport
channels include a broadcast channel (BCCH), a paging
control channel (PCCH), a common control channel
(CCCH), a multicast control channel (MCCH), a multicast

tratlic channel (MTCH), etc.

The physical channel includes several OFDM symbols 1n
a time domain and several subcarriers in a Irequency
domain. One subiframe includes a plurality of OFDM sym-
bols 1n the time domain. A resource block 1s a resource
allocation unit, and 1ncludes a plurality of OFDM symbols
and a plurality of subcarriers. Further, each subiframe may
use particular subcarriers of particular OFDM symbols (e.g.,
a first OFDM symbol) of a corresponding subiframe for a
physical downlink control channel (PDCCH), 1.e., an L1/L.2
control channel. A transmission time interval (TTT) 1s a unit
time of subirame transmission.

Hereinafter, an RRC state of a UE and an RRC connection
mechamism will be described.

The RRC state indicates whether an RRC layer of the UE
1s logically connected to an RRC layer of an E-UTRAN. If
the two layers are connected to each other, 1t 1s called an
RRC connected state, and 11 the two layers are not connected
to each other, 1t 1s called an RRC 1dle state. When 1n the RRC
connected state, the UE has an RRC connection and thus the
E-UTRAN can recognize a presence of the UE 1n a cell unait.
Accordingly, the UE can be eflectively controlled. On the
other hand, when 1in the RRC idle state, the UE cannot be
recognized by the E-UTRAN, and 1s managed by a core
network 1n a tracking area unit which 1s a unit of a wider area
than a cell. That 1s, regarding the UE 1n the RRC idle state,
only a presence or absence of the UE 1s recognized 1n a wide
arca unit. To get a typical mobile communication service
such as voice or data, a transition to the RRC connected state
1S necessary.

When a user mitially powers on the UE, the UE first
searches for a proper cell and thereafter stays in the RRC
idle state 1n the cell. Only when there 1s a need to establish
an RRC connection, the UE staying 1n the RRC 1dle state

establishes the RRC connection with the E-UTRAN through
an RRC connection procedure and then transitions to the

RRC connected state. Examples of a case where the UE 1n
the RRC 1dle state needs to establish the RRC connection are

various, such as a case where uplink data transmission 1s
necessary due to telephony attempt of the user or the like or
a case where a response message 1s transmitted 1n response
to a paging message received from the E-UTRAN.

A non-access stratum (NAS) layer belongs to an upper
layer of the RRC layer and serves to perform session
management, mobility management, or the like.

Now, a radio link failure will be described.

A UE persistently performs measurement to maintain
quality of a radio link with a serving cell from which the UE
receives a service. The UE determines whether communi-
cation 1s 1impossible in a current situation due to deteriora-
tion of the quality of the radio link with the serving cell. IT
it 1s determined that the quality of the serving cell 1s so poor
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that communication 1s almost impossible, the UE determines
the current situation as a radio link failure.

If the radio link failure 1s determined, the UE gives up
maintaining communication with the current serving cell,
selects a new cell through a cell selection (or cell reselec-

tion) procedure, and attempts RRC connection re-establish-
ment to the new cell.

Multimedia Broadcast Multicast Services (MBMS) 1s
described. It may be referred to Section 15 of 3GPP TS
36.300 V11.7.0 (2013-09), and Section 5.8 of 3GPP TS
36.331 V11.1.0 (2012-09).

FIG. 5 shows MBMS definitions.

For MBMS, the following definitions may be introduced

MBSFEN synchronization area: This 1s an area of the
network where all eNBs can be synchronized and
perform MBSFN transmissions. MBSFN synchroniza-
tion areas are capable of supporting one or more
MBSFEN areas. On a given frequency layer, an eNB can
only belong to one MBSFN synchronization area.
MBSFEN synchronization areas are independent from
the definition of MBMS service areas.

MBSFEN transmission or a transmission in MBSFN mode:
This 1s a simulcast transmission technique realized by
transmission of 1dentical wavetorms at the same time
from multiple cells. An MBSFN transmission from
multiple cells within the MBSFN area i1s seen as a
single transmission by a UE.

MBSFEN area: an MBSEN area consists of a group of cells
within an MBSFN synchronization area of a network,
which are coordinated to achieve an MBSFN transmis-
ston. Except for the MBSFEN area reserved cells, all
cells within an MBSFN area contribute to the MBSEN
transmission and advertise 1ts availability. The UE may
only need to consider a subset of the MBSFEN areas that
are configured, 1.e., when 1t knows which MBSFN area
applies for the service(s) 1t 1s 1nterested to receive.

MBSEFEN area reserved cell: This 1s a cell within a MBSFN
area which does not contribute to the MBSFN trans-
mission. The cell may be allowed to transmait for other
services but at restricted power on the resource allo-
cated for the MBSFN transmission.

Synchronization sequence: Each synchronization proto-
col data unit (SYNC PDU) contains a time stamp which
indicates the start time of the synchromization
sequence. For an MBMS service, each synchronization
sequence has the same duration which 1s configured 1n
the broadcast and multicast service center (BM-SC)
and the multi-cell/multicast coordination entity (MCE).

Synchronization period: The synchronization period pro-
vides the time reference for the indication of the start
time of each synchromization sequence. The time stamp
which 1s provided in each SYNC PDU 1s a relative
value which refers to the start time of the synchroni-
zation period. The duration of the synchronmization
period 1s configurable.

In E-UTRAN, MBMS can be provided with single fre-
quency network mode of operation (MBSFN) only on a
frequency layer shared with non-MBMS services (set of
cells supporting both unmicast and MBMS transmissions, 1.€.,
set of “MBMS/Unicast-mixed cells™).

MBMS reception 1s possible for UEs in RRC_CON-
NECTED or RRC_IDLE states. Whenever receiving
MBMS services, a user shall be notified of an incoming call,

and originating calls shall be possible. Robust header com-
pression (ROHC) 1s not supported for MBMS.
FIG. 6 shows an enhanced MBSM (E-MBMS) logical

architecture.
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3GPP LTE may support the MBMS, and 3GPP LT
may support the E-MBMS.

Referring to FI1G. 6, the MCE 1s connected with the eNB
via M2 interface, and with the MME via M3 interface. The
MCE 1s a logical entity. The MCE may be a part of another
network element. The functions of the MCE are as follows.

the admission control and the allocation of the radio

resources used by all eNBs 1n the MBSFEFN area for
multi-cell MBMS transmissions using MBSFN opera-
tion. The MCE decides not to establish the radio
bearer(s) of the new MBMS service(s) if the radio
resources are not suflicient for the corresponding
MBMS service(s) or may pre-empt radio resources
from other radio bearer(s) of ongoing MBMS service(s)
according to allocation and retention priority (ARP).
Besides allocation of the time/frequency radio
resources this also imncludes deciding the further details
of the radio configuration, ¢.g., the modulation and
coding scheme.

counting and acquisition of counting results for MBMS

service(s).

resumption of MBMS session(s) within MBSFN area(s)

based on, e.g., the ARP and/or the counting results for
the corresponding MBMS service(s).

suspension of MBMS session(s) within MBSFN area(s)

based on, e.g., the ARP and/or on the counting results
for the corresponding MBMS service(s).

The MCE 1s involved in MBMS session control signaling.
The MCE does not perform UE-MCE signaling. An eNB 1s
served by a single MCE.

The MBMS GW 15 a logical entity. The MBMS GW may
be a part of another network element. The MBMS G 1s
present between the BMSC and eNBs whose principal
functions 1s the sending/broadcasting of MBMS packets to
cach eNB transmitting the service. The MBMS GW uses IP
multicast as the means of forwarding MBMS user data to the
eNB. The MBMS GW performs MBMS session control
mgnahng (session start/update/stop) towards the E-UTRAN
via the MME.

The M3 interface 1s a control plane interface which
connects between the MCE and MME. An application part
1s defined for this interface between the MME and MCE.
This application part allows for MBMS session control
signaling on E-UTRAN radio access bearer (E-RAB) level
(1.e., does not convey radio conﬁguratlon data). The proce-
dures comprise, €.2., MBMS session start and stop. Stream
control transmission protocol (SCTP) 1s used as signaling
transport 1.e., point-to-point signaling 1s applied.

The M2 interface 1s a control plane interface which
connects between the MCE and eNB. An application part 1s
defined for this interface, which conveys at least radio
configuration data for the multi-cell transmission mode
eNBs and session control signaling. SCTP 1s used as sig-
naling transport, 1.e., point-to-point signaling 1s applied.

The M1 mterface 1s a pure user plane mterface which
connects the MBMS GW and eNB. Consequently no control
plane application part i1s defined for this interface. IP mul-
ticast 1s used for point-to-multipoint delivery of user pack-
ets.

In general, the control information relevant only for UEs
supporting MBMS 1s separated as much as possible from
unicast control nformation. Most of the MBMS control
information 1s provided on a logical channel specific for
MBMS common control information, 1.e., the MCCH.
E-UTRA employs one MCCH logical channel per MBSFN
area. In case the network configures multiple MBSFN areas,
the UE acquires the MBMS control information from the

(1]
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MCCHs that are configured to identify if services it 1s
interested to recerve are ongoing. It may be assumed that an
MBMS capable UE 1s only required to support reception of
a single MBMS service at a time. The MCCH carries the
MBSFNAreaConfiguration message, which indicates the °
MBMS sessions that are ongoing as well as the (correspond-
ing) radio resource configuration. The MCCH may also
carry the MBMSCountingRequest message, when
E-UTRAN wishes to count the number of UEs 1n RRC_

CONNECTED that are receiving or interested to receive one
or more specilic MBMS services.

A limited amount of MBMS control information 1s pro-
vided on the BCCH. This primarily concerns the information
needed to acquire the MCCH(s). This information 1s carried
by means of a single MBMS specific system information
block, 1.e., SystemInformationBlockTypel3. An MBSFN
area 1s 1dentified solely by the mbsin-Areald in SystemlIn-
formationBlockTypel3. At mobility, the UE considers that
the MBSFEN area 1s continuous when the source cell and the 29
target cell broadcast the same value 1n the mbsin-Areald.

The MCCH information 1s transmitted periodically, using
a configurable repetition period. Scheduling information 1s
not provided for MCCH, 1.e., both the time domain sched-
uling as well as the lower layer configuration are semi- 25
statically configured, as defined within SystemInformation-
BlockTypel3.

For MBMS user data, which 1s carried by the MTCH
logical channel, E-UTRAN periodically provides MCH

scheduling information (MSI) at lower layers (MAC). This S

MCH information only concerns the time domain schedul-
ing, 1.e., the frequency domain scheduling and the lower
layer configuration are semi-statically configured. The peri-

odicity of the MSI 1s configurable and defined by the MCH
scheduling period.

FIG. 7 shows exemplary signal flows for delivering
system 1nformation relating to MBMS.

Referring to FIG. 7, an eNodeB (1.e., base station) broad-
casts system information. The system mformatlon 1s divided 49
into a master mformation block (MIB) and a plurality of
system 1nformation blocks (SIBs):

The MIB defines the most essential physical layer infor-

mation of the cell required to receive further system infor-
mation. The plurality of SIBs may be classified as follows: 45

SIBtypel contains information relevant when evaluating
if a UE 1s allowed to access a cell and defines the
scheduling of other system information blocks;

SIBtype2 contains common and shared channel informa-
tion; 50

SIBtype3 contains cell re-selection information, mainly
related to the serving cell;

SIBtyped4 contains information about the serving fre-
quency and intra-frequency neighbouring cells relevant
for cell re-selection (including cell re-selection param- 55
eters common for a frequency as well as cell specific
re-selection parameters);

SIBtypeS contains information about other E-UTRA 1ire-
quencies and inter-frequency neighbouring cells rel-
evant for cell re-selection (including cell re-selection 60
parameters common for a frequency as well as cell
specific re-selection parameters);

SIBtype6 contains information about UTRA frequencies
and UTRA neighbouring cells relevant for cell re-
selection (including cell re-selection parameters com- 65
mon for a frequency as well as cell specific re-selection

parameters);
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SIBtype”/7 contains mformation about GERAN frequen-
cies relevant for cell re-selection (including cell re-
selection parameters for each frequency);

SIBtype8 contains information about CDMA2000 fre-
quencies and CDMA2000 neighbouring cells relevant
for cell re-selection (including cell re-selection param-
cters common for a frequency as well as cell specific
re-selection parameters);

SIBtype9 contains a home eNB name (HNB name);

SIBtypelO contains an ETWS primary notification;
SIBtypell contains an ETWS secondary notification;
SIBtypel2 contains a CMAS warning notification;
SIBtypel3 contains MBMS-related information;
SIBtypel4 contains imformation about Extended Access

Barring for access control;

SIBtypel5 contains information related to mobility pro-

cedures for MBMS reception.

Again, referring to FIG. 7, the UE 100 may transmit a
MBMS 1nterest indication.

The MBMS interest indication 1s transmitted to inform
E-UTRAN that the UE is receiving or 1s interested to receive
MBMS via an MRB, and 1f so, to mmform E-UTRAN about
the priority of MBMS versus unicast reception.

An MBMS capable UE in RRC_CONNECTED may
initiate the transmission of the MBMS interest indication 1n
several cases mcluding upon successiul connection estab-
lishment, upon entering or leaving the service area, upon
session start or stop, upon change of interest, upon change
of priority between MBMS reception and unicast reception
or upon change to a PCell broadcasting SystemInformation-
BlockTypel5.

Upon mitiating the transmission of the MBMS 1nterest
indication, the UE shall:

1> 11 SystemIntformationBlockTypel?3 1s broadcast by the
PCell:

2> ensure having a valid version of SystemInformation-
BlockTypeld for the PCell;

2> 11 the UE did not transmit an MBMSInterestIndication
message since last entering RRC_CONNECTED state; or

2> 11 since the last time the UE transmitted an MBMSIn-
terestIndication message, the UE connected to a PCell not

broadcasting SystemInformationBlockTypel 3:
3> 11 the set of MBMS frequencies of interest, determined

as follows, 1s not empty:

4> 1mitiate transmission of the MBMSInterestIndication
message;

2> else:

3> 11 the set of MBMS frequencies of interest, determined
as follows, has changed since the last transmission of the
MBMSInterestIndication message; or

3> 1f the prioritization of reception of all indicated MBMS
frequencies compared to reception of any of the established
unicast bearers has changed since the last transmission of the
MBMSInterestIndication message:

4> 1mtiate transmission of the MBMSInterestIndication
message;

Here, the UE may send an MBMSInterestIndication even
when 1t 15 able to receive the MBMS services it 1s interested
in 1.e. to avoid that the network allocates a configuration
inhibiting MBMS reception.

Now, the determination of MBMS frequencies of interest
1s explained.

The UE shall:

1> consider a frequency to be part of the MBMS frequen-
cies of interest if the following conditions are met:
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2> at least one MBMS session the UE 1s receiving or
interested to recerve via an MRB 1s ongoing or about to start;
and

Here, the UE may determine whether the session 1s
ongoing from the start and stop time indicated in the User
Service Description (USD).

2> for at least one of these MBMS sessions Systemln-
tormationBlockTypel5 acquired from the PCell includes for
the concerned frequency one or more MBMS SAls as
indicated 1n the USD for this session; and

Here, the UE may consider a frequency to be part of the
MBMS frequencies of iterest even though E-UTRAN may
(temporarily) not employ an MRB for the concerned ses-
s1on. 1.e. the UE does not verily 1f the session 1s indicated on
MCCH.

2> the UE 1s capable of simultaneously receiving the set
of MBMS 1frequencies of iterest, regardless of whether a
serving cell 1s configured on each of these frequencies or
not; and

2> the supportedBandCombination the UE included in
UE-EUTRA-Capability contains at least one band combi-
nation including the set of MBMS frequencies of interest;

Here, Indicating a frequency implies that the UE supports
SystemInformationBlockTypel3 acquisition for the con-
cerned frequency 1.e. the indication should be independent
of whether a serving cell 1s configured on that frequency.

And, when evaluating which frequencies i1t can receive
simultaneously, the UE does not take into account the
serving frequencies that are currently configured 1.e. 1t only
considers MBMS 1frequencies 1t 1s interested to receive.

Also, within this section, the term frequency does not
indicate a physical frequency but covers the associated
band(s), noting that additional bands may be indicated in
SystemInformationBlockTypel (serving frequency) or Sys-
temInformationBlockTypel5 (neighbouring frequencies).

Now, actions related to transmission of MBMSInterestIn-
dication message 1s described.

The UE shall set the contents of the MBMSInterestIndi-
cation message as follows:

1> 1T the set of MBMS 1frequencies of interest 1s not
empty:

2> 1nclude mbms-FreqlList and set 1t to include the
MBMS frequencies of interest, using the EARFCN corre-
sponding with freqBandIndicator included 1n SystemlInfor-
mationBlockTypel, 1t applicable, and the EARFCN(s) as
included in SystemInformationBlockTypel5;

Here, the mbms-FreqlList merely indicates the physical
frequencies the UE 1s iterested to receive and does not
imply the UE supports the associated band.

2> mclude mbms-Priority 1f the UE priontises reception
of all indicated MBMS 1frequencies above reception of any
of the unicast bearers;

Here, 11 the UE prioritises MBMS reception and unicast
data cannot be supported because of congestion on the
MBMS carrier(s), E-UTRAN may imitiate release of unicast
bearers. It 1s up to E-UTRAN 1mplementation whether all
bearers or only GBR bearers are released. E-UTRAN does
not 1nitiate re-establishment of the released unicast bearers
upon alleviation of the congestion.

Meanwhile, the MBMS Interest Indication message may
include the following:

TABLE 1

MBMS Interest Indication field descriptions

mbms-Freqlist List of MBMS frequencies on which the UE 1s receiving
or interested to receive MBMS via an MRB.
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TABLE 1-continued

MBMS Interest Indication field descriptions

Indicates whether the UE prioritises MBMS reception
above unicast reception. The field 1s present

(1.e. value true), if the UE prioritises reception of

all listed MBMS frequencies above reception

of any of the unicast bearers. Otherwise the
field 1s absent.

mbms-Priority

Now, a group communication service 1s described. It may
be referred to 3GPP TR 23.768 V0.3.0 (2013-07).

The group communication Service 1s mtended to provide
a Tast and eflicient mechanism to distribute the same content
to multiple users 1n a controlled manner. As an example, the
concept of group communications 1s used extensively 1n the
operation of classical Land Mobile Radio (LMR) systems
used for, but not limited to, Public Safety organizations. At

the moment, the primary use of a Group Communication
Service in LMR 1s to provide “Push to Talk” (P1T) func-

tionality, so a Group Communication Service based on
3GPP architecture, using LTE radio technology, should

ecnable PTT voice communications with comparable pertor-
mance.

The service should allow flexible modes of operation as
the users and the environment they are operating 1n evolves.
For example, the capabilities of LTE allow for broadband
communication, so Group Communication Service 1s
expected to support, voice, video or, more general, data
communication. Also LTE can allow users to communicate
to several groups at the same time 1n parallel e.g. voice to
one group, different streams of video or data to several other
groups.

The users of the group communication service are orga-
nized to groups; a user can be member of more than one
group.

FIG. 8 shows overall of high level architecture view for
GCSE_LTE.

A few terms may be defined for supporting group com-
munication service enabler (GCSE) or GCSE over LTE
(GSCE_LTE). GCSE group 1s a set of members that are
entitled to participate 1n a group communication service.
Multipoint service 1s a service, which 1s offered to the GCSE
application server (AS) and used to distribute the same
group communication data to the UEs of a GCSE Group 1n
a resource eflicient way. Multicast delivery 1s a delivery
mode where the group communication data 1s delivered via
shared network resources to multiple group members. Uni-
cast delivery 1s a delivery mode where the group commu-
nication data 1s delivered to a particular group member via
resources dedicated to a group member.

Referring to FIG. 8, the high-level architecture described
in FIG. 8 consists of application layer and 3GPP evolved
packet system (EPS) layer. The application layer consists of
GCSE AS. The 3GPP EPS layer consists of a MuSe function.
The MuSe function interworks with the 3GPP EPS entities
to provide the multipoint service functionality.

There are a few reference points 1n the high level archi-
tecture for GCSE LTE.

GC1: It 1s the reference point between the GCSE appli-

cation 1n the UE and 1n the GSCE AS. It 1s used to
define application level signaling requirement to enable
multipoint functionality for GCSE_LTE, and possibly
for session establishment and floor control usages, etc.
GC2: It 1s the reference point between the GCSE AS and
the MuSe function. It 1s used to define the interaction
between GCSE AS and MuSe functionality provided
by the 3GPP EPS layer.
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GC3: It 1s the reference point between the E-UTRAN and
MuSe function. It 1s used to define the interaction
between E-UTRAN and MuSe function in order to
achieve multipoint functionality provided by the 3GPP

EPS layer.

GC4: It 1s the reference point between the MME and
MuSe function. It 1s used to define the interaction
between MME and MuSe function in order to achieve
multipoint functionality provided by the 3GPP EPS
layer.

GC5: It 1s the reference point between the P-GW and
MuSe function. It 1s used to provide DL unicast service
by MuSe.

The architecture described above shall allow as an option
tor the GCSE AS to determine whether to deliver the group
call data using unicast delivery or multicast delivery (such as
MBMS or E-MBMS) or both.

As such, the group communication service can be pro-
vided by both dedicated bearer and MBMS bearer. In
general, the group communication user wishes to prioritize
reception of group commumnication above reception of any of
the unicast services or MBMS services.

However, by using the above-explained MBMS interest
indication, the user prioritize only the MBMS reception over
unicast reception, but the user mterested in group commu-
nication cannot prioritize the group communication service
through MBMS over the group communication service
through unicast.

Therelore, the present disclosure provides solutions. For
example, one exemplary method allows the UE to inform the
network about whether the UE prioritizes a group commu-
nication (GC) service over a non-GC service. Details about
the one example solution are explained below.

FIG. 9 shows one exemplary method according to the
present disclosure.

Referring to FIG. 9, the UE may determine whether to
prioritize a MBMS bearer over a unicast bearer (at step
S5101). For example, the UE may determine that a priority of
the MBMS bearer 1s higher than a priority of the unicast
bearer. Here, this determination 1s performed with respect to
only a non-GC service. In other words, the UE may deter-
mine a MBMS Priority indicating a priority of non-GC
MBMS services over non-GC unicast services. Here, GC
MBMS means the GC service provided through MBMS
bearer. Non-GC MBMS means the normal MBMS service
(non-group communication) provided in MBMS bearer. GC
unicast means the group communication service provided in
unicast bearer. Non-GC unicast means the normal unicast
service (non-group communication) provided in unicast
bearer. The MBMS priority 1s included in the MBMS
interest indication message. Here, both the UE and the
network may consider the MBMS Priority in the MBMS
Interest Indication message as the priority of non-GC
MBMS services over non-GC unicast services.

The UE may determine whether to prioritize GC service
over the non-GC service (at step S102). Alternatively, the
UE and the network may consider that GC services always
have a higher priority than non-GC services.

Then, the UE transmits, to a network, an uplink message
(for example, MBMS Interest Indication message transmit-
ted via DCCH) including the MBMS Priority.

The uplink message (for example, MBMS Interest Indi-
cation message) may further include an indicator for indi-
cating that the GC service 1s prioritized over the non-GS
SErvice

Here, the indicator may further indicates a priority of GC
MBMS over non-GC unicast.
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And, the indicator may further indicates a priority of GC
MBMS over GC unicast.

And, the indicator may further indicates a priority of
non-GC MBMS over non-GC unicast.

And, the indicator may further indicates a priority of
non-GC MBMS over GC unicast.

And, the indicator may further indicates a priority of GC
MBMS over non-GC MBMS.

The indicator may be called as GC priority indicator.
Heremafter, details or vanations about the GC priority
indicator will be explained.

The UE transmits the existing MBMS priority 1n order to
inform the network about a priority of non-GC MBMS
services over non-GC unicast services.

In addition, UE sends the GC prionty indication which
indicates to the network whether the user prioritizes GC
service. If the UE informs network that the user prioritizes
GC service by using the GC prionty indication, the network

will regard that the priority of the GC service 1s higher than
non-GC MBMS and non-GC unicast. Desirably, the GC

priority indication 1s sent via the MBMS Interest Indication
message.

When the interested GC service 1s provided in MBMS

bearer, the network operates as follows:

If the UE informs network that the user prioritizes GC
service and the prionity of MBMS 1s higher than the
priority of unicast, the network regards that the priority
of GC MBMS 1s the highest, non-GC MBMS has
second priority, and the priority of unicast priority is the
lowest.

If the UE informs network that the user prioritizes GC
service and the priority of unicast i1s higher than
MBMS, the network regards that the priority of GC
MBMS 1s the highest, unicast has second priority, and
the priority of non-GC MBMS priority 1s the lowest.

If the UE 1informs network that the user de-prioritizes GC
service and the priority of MBMS 1s higher than
unicast, the network regards that the priority of non-GC
MBMS 1s the highest, unicast has second priority, and
the priority of non-GC MBMS priority 1s the lowest.

If UE miforms network that the user de-prioritizes GC
service and the priority of unicast 1s higher than
MBMS, the network regards that the priority of unicast
1s the highest, non-GC MBMS has second priority, and
the priority of GC MBMS priority 1s the lowest.

Meanwhile, when the interested GC service 1s provided 1n

unicast bearer, the network operates as follows:

If the UE informs network that the user prioritizes GC
service and the priority of MBMS 1s higher than
unicast, the network regards that the prionty of GC
unicast 1s the highest, MBMS has second priority, and
the priority of non-GC unicast priority 1s the lowest.

If the UE informs network that the user prioritizes GC
service and the priority of unicast 1s higher than
MBMS, the network regards that the priority of GC
unicast 1s the highest, non-GC unicast has second
priority, and the priority of MBMS priority 1s the
lowest.

If the UE 1nforms network that the user de-prioritizes GC
service and the priority of MBMS 1s higher than
unicast, the network regards that the priority of MBMS
1s the highest, non-GC unicast has second priority, and
the priority GC unicast priority 1s the lowest.

If the UE 1informs network that the user de-prioritizes GC
service and the priority of unicast i1s higher than
MBMS, the network regards that the priority of non-
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GC unicast 1s the highest, MBMS has second priority,
and the priority of GC unicast priority 1s the lowest.

Alternatively, the GC priority indication can be called as
a GC 1nterest indication. In this case, UE sends the GC
interest indication which indicates whether the user 1s inter-
est in GC service to network. If the UE informs the network
that the user 1s mterested 1n GC service, the network regards
that the UE priontizes GC service over non-GC MBMS and
non-GC unicast reception. It 1s because the priority of GC
priority indication 1s normally higher than that of MBMS
priority indication.

Hereinatter, variations on the above-explained exemplary
method will be explained.

Firstly, a first vanation 1s to use four-level priorities.
According to the first variation, the UE 1nforms network of
priority of non-GC MBMS, GC MBMS, non-GC unicast
and GC unicast. For example, the UE mnform network that
the priority of non-GC MBMS, GC MBMS, non-GC unicast

and GC unicast are 3rd, 1st, 4th and 2nd, respectively. The
tour-level priority information 1s transmitted via MBMS
interest indication message.

Secondly, a second variation 1s to reuse of MBMS priority
indicator. Operations of the UE according to the second are
as follows:

When the interested GC service 1s provided in MBMS
bearer, the UE operates as follows:

If the user decided that GC MBMS priority 1s higher than
unicast, and non-GC MBMS priority 1s also higher than
unicast, the UE informs the network that MBMS pri-
ority 1s higher than unicast priority.

If the user decided that GC MBMS priority 1s higher than
unmicast, and non-GC MBMS priority 1s lower than
unicast, the UE informs the network that MBMS pri-
ority 1s higher than unicast priority.

If the user decided that GC MBMS priority 1s lower than
unicast, and non-GC MBMS priority 1s higher than
unicast, the UE informs the network that unicast pri-
ority 1s higher than MBMS priority.

If the user decided that GC MBMS priority 1s lower than
unicast, and non-GC MBMS priority 1s also lower than
unicast, the UE informs the network that unicast pri-
ority 1s higher than MBMS priority.

When the mterested GC service 1s provided in unicast

bearer, the UE operates as follows:

If the user decided that GC unicast priority 1s higher than
MBMS, and non-GC unicast priority 1s also higher than
MBMS, the UE informs the network that unicast pri-
ority 1s higher than MBMS priority.

If the user decided that GC unicast priority 1s higher than
MBMS, and non-GC unicast priority 1s lower than
MBMS, the UE mnforms the network that unicast pri-
ority 1s higher than MBMS priority.

If the user decided that GC unicast priorty 1s lower than
MBMS, and non-GC unicast priority 1s higher than
MBMS, the UE informs the network that MBMS
priority 1s higher than unicast priority.

If the user decided that GC unicast prionty 1s lower than
MBMS, and non-GC unicast priority is also lower than
MBMS, the UE informs the network that MBMS
priority 1s higher than unicast priornty.

In the second variation, the UE 1s able to know whether

interested GC service 1s provided in MBMS bearer or not.

The ways or methods to solve the problem of the related
art according to the present disclosure, as described so far,
can be implemented by hardware or software, or any com-
bination thereof.
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FIG. 10 1s a block diagram showing a wireless commu-
nication system to implement an embodiment of the present
invention.

An UE 100 includes a processor 101, memory 102, and a
radio frequency (RF) unit 103. The memory 102 1s con-
nected to the processor 101 and configured to store various
information used for the operations for the processor 101.
The RF unit 103 1s connected to the processor 101 and
configured to send and/or receive a radio signal. The pro-
cessor 101 implements the proposed functions, processed,
and/or methods. In the described embodiments, the opera-
tion of the UE may be implemented by the processor 101.

The eNodeB 200 includes a processor 201, memory 202,
and an RF unit 203. The memory 202 is connected to the
processor 201 and configured to store various information
used for the operations for the processor 201. The RF umit
203 15 connected to the processor 201 and configured to send
and/or receive a radio signal. The processor 201 implements
the proposed functions, processed, and/or methods. In the
described embodiments, the operation of the eNodeB may
be implemented by the processor 201.

The processor may include Application-Specific Inte-
grated Circuits (ASICs), other chipsets, logic circuits, and/or
data processors. The memory may include Read-Only
Memory (ROM), random access Memory (RAM), flash
memory, memory cards, storage media and/or other storage
devices. The RF unit may include a baseband circuit for
processing a radio signal. When the above-described
embodiment 1s implemented in software, the above-de-
scribed scheme may be implemented using a module (pro-
cess or function) which performs the above function. The
module may be stored in the memory and executed by the
processor. The memory may be disposed to the processor
internally or externally and connected to the processor using
a variety of well-known means.

In the above exemplary systems, although the methods
have been described on the basis of the flowcharts using a
series of the steps or blocks, the present mvention 1s not
limited to the sequence of the steps, and some of the steps
may be performed at diflerent sequences from the remaining,
steps or may be performed simultaneously with the remain-
ing steps. Furthermore, those skilled 1n the art will under-
stand that the steps shown 1n the flowcharts are not exclusive
and may include other steps or one or more steps of the
flowcharts may be deleted without affecting the scope of the
present invention.

What 1s claimed 1s:
1. A Method for determining priorities of services, the
method performed by a user equipment (UE) and compris-
ng:
determining whether to prioritize a group communication
(GC) service over a non-GC service; and

transmitting an uplink message including an indicator to
a network, the indicator indicating whether the GC
service 1s determined to be prioritized over the non-GC
service,

wherein the GC service 1s recerved through either a

multimedia broadcast multicast service (MBMS)
bearer or a unicast bearer,
wherein the non-GC service 1s recerved through either the
MBMS bearer or the unicast bearer, and

wherein the GC service 1s determined to be priorntized
over the non-GC service even 1f the GC service is
received through the unicast bearer and the non-GC
service 1s recerved through the MBMS bearer.
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2. The method of claim 1, further comprising determining,
whether to prioritize the non-GC service received through
the MBMS bearer over the non-GC service recerved through
the unicast bearer.

3. The method of claim 2, wherein the uplink message
turther includes an MBMS interest indication message
including MBMS prionty indicating whether to prioritize
the MBMS bearer over the unicast bearer.

4. The method of claim 3, further comprising considering
that the MBMS priority included in the MBMS interest
indication message 1s related to the non-GC service.

5. The method of claim 1, wherein the indicator further
indicates that the GC service received through the MBMS
bearer 1s prioritized over the non-GC service received
through the MBMS bearer.

6. The method of claim 1, wherein the indicator further
indicates that the GC service received through the MBMS
bearer 1s prioritized over the non-GC service recerved
through the unicast bearer.
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7. A User equipment (UE) for determiming priorities of 20

services, the UE comprising:

a transceiver configured to transmit and receive signals;
and

a processor configured to:

determine whether to prioritize a group communication
(GC) service over a non-GC service; and

control the transceiver to transmit an uplink message
including an indicator to a network, the idicator indi-
cating whether the GC service 1s determined to be
prioritized over the non-GC service,
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wherein the GC service 1s received through either a
multimedia broadcast multicast service (MBMS)
bearer or a unicast bearer,

wherein the non-GC service 1s received through either the
MBMS bearer or the unicast bearer, and

wherein the GC service 1s determined to be priorntized
over the non-GC service even 1f the GC service 1s
received through the unicast bearer and the non-GC
service 1s recerved through the MBMS bearer.

8. The UE of claim 7, wherein the processor i1s further
configured to determine whether to prioritize the non-GC
service recerved through the MBMS bearer over the non-GC
service recerved through the unicast bearer.

9. The UE of claim 8, wherein the uplink message turther
includes an MBMS 1nterest indication message including
MBMS prionty indicating whether to prioritize the MBMS
bearer over the unicast bearer.

10. The UE of claim 9, wherein the processor 1s further
configured to consider that the MBMS priority included 1n
the MBMS interest indication message 1s related to the
non-GC service.

11. The UE of claim 7, wherein the indicator further
indicates that the GC service received through the MBMS
bearer 1s prioritized over the non-GC service recerved
through the MBMS bearer.

12. The UFE of claim 7, wherein the indicator further
indicates that the GC service received through the MBMS
bearer 1s prioritized over the non-GC service received
through the unicast bearer.
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